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Task 4. Consolidate key sea level rise information for Humboldt Bay 
 
There have been several sea level rise vulnerability assessments prepared for the 
Humboldt Bay region funded by state agencies (Coastal Conservancy, Coastal 
Commission, Ocean Protection Council and Caltrans) for use in updating local coastal 
programs (Humboldt County Humboldt Bay Area Plan (HBAP), City of Eureka and City 
of Arcata) (Laird 2013, 2015, 2016, and 2018).  
 Laird, Aldaron, Brian Powell. 2013. Humboldt Bay shoreline inventory, mapping, 
and sea level rise vulnerability assessment, with an Addendum: Shoreline 
Vulnerability Ratings.  Prepared for the California State Coastal Conservancy.  
 Laird, Aldaron. 2015. Humboldt Bay sea level rise adaptation planning project: 
Phase II report. Prepared for the California State Coastal Conservancy and 
Coastal Ecosystems Institute of Northern California. 
 Laird, Aldaron. 2016. City of Eureka Sea Level Rise Assets Vulnerability and 
Risk Assessment. Prepared for the Ocean Protection Council and City of Eureka.  
 Laird, Aldaron. 2018. City of Arcata Sea Level Rise Vulnerability Assessment. 
Prepared for City of Arcata.  
 Laird, Aldaron. 2018. Humboldt County Humboldt Bay Area Plan Sea Level Rise 
Vulnerability Assessment. Prepared for California Coastal Commission and 
Humboldt County.  
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 Laird, Aldaron. 2018. Humboldt County Humboldt Bay Area Plan Diked Shoreline 
Sea Level Rise Adaptation Feasibility Study. Prepared for California Coastal 
Commission and Humboldt County. 
 Laird, Aldaron. 2018. Humboldt County Humboldt Bay Area Plan Communities at 
Risk - Sea Level Rise Adaptation Feasibility Study. Prepared for California 
Coastal Commission and Humboldt County. 
The purpose of this task is to create a region-wide geospatial GIS database of sea level 
rise vulnerability statistics/findings from these assessments to facilitate prioritizing 
hydrologic units and/or assets for adaption planning for the six hydrologic/hydrographic 
units on Humboldt Bay. These six hydrologic units (Mad River Slough, Arcata Bay, 
Eureka Slough, Eureka Bay, Elk River Slough and South Bay) each share a common 
shoreline and exposure to tidal inundation. In addition to the six hydrologic units there 
are 24 hydrologic sub-units with shorelines consisting of diked structures. The 
hydrologic units encompass a tidal inundation footprint for 2.0 meters (6.6 feet) of sea 
level rise while the sub-units encompass just 1.0 meter of sea level rise (the sub-units 
begin to merge with increasing levels of sea level rise) (Figure 1), and include three 














The six hydrologic units include 24 sub-units based on dike shoreline structures. The 
geo-spatial data from the sea level rise vulnerability assessments and the reports 
referenced earlier are the sources for the information that is presented here. 
The following table quantifies hydrologic unit/sub-unit shoreline attributes and 




 Area: inundation footprint (acres) for 1.0, 1.5, and 2.0 meters of sea level rise. 
 Shoreline: total length (miles), and portions of total shoreline length that are 
artificial and natural. 
 Structure: shoreline type (dike, railroad, fortified, fill, road) and length (miles). 
 Cover: shoreline cover type (exposed, vegetated, fortified) and length (miles). 
The following table quantifies hydrologic unit/sub-unit areas inundation footprints, 
shoreline salt marsh, elevation, and vulnerability rating.  
HYDROLOGIC AREA  SHORELINE                                        STRUCTURE COVER
UNIT 1.0 meter 1.5 meters 2.0 meters LENGTH ARTIFICIAL NATURAL DIKE RAILROAD FORTIFIED FILL ROAD EXPOSED VEGETATED FORTIFIED
MAD RIVER SLOUGH 2463 2788 3058 13.7 10.9 2.8 9 0.6 0.3 0.1 0.9 1.6 9.2 2.9
MRS‐1 911 4.6 4.53 0.1 4.3 0 1.4 0 0.2 0.8 2.4 1.4
MRS‐2 349 2.1 1.83 0.25 1.8 0 0.1 0 0 0.2 1.8 0.1
MRS‐3 72 1.1 1.14 0 1.1 0 0.6 0 0 0.4 0.1 0.6
MRS‐4 484 2.1 2.07 0.08 1.6 0 0.5 0 0.4 0 1.6 0.5
ARCATA BAY 2501 2675 2808 17.2 16.7 1.8 5.9 5 0.3 2.4 1.1 0.8 10.1 5.5
AB‐1 726 2.6 2.62 0 2.6 0 0 0 0 0 0.1 2.6
AB‐2 383 0.4 0.36 0.01 0.3 0 0 0 0 0 0.3 0
AB‐3 139 0.4 0.4 0 0.4 0 0 0 0
AB‐4 79.3 0.4 0.4 0 0.4 0 0 0 0
EUREKA SLOUGH 2640 2746 2827 25.3 19.2 4.2 14.8 1.8 0.3 1.3 0.8 1.3 20.4 3.6
ES‐1 775 3.1 3.09 0 3.0 0 0 0 0 0.2 2.2 0.6
ES‐1a 75 1.1 1.08 0 1.0 0 0 0 0 0 0.1 1
ES‐2 799 4.3 4.27 0 4.3 0 0 0 0 0.7 3.1 0.4
ES‐3 174 1.7 1.59 0.15 1.4 0 0 0 0.1 0.2 1.4 0.1
ES‐4 71 0.1 0.13 0.01 0.1 0 0 0 0 0 0.1 0
ES‐5 77 1.1 1.07 0 1.1 0 0 0 0 0 1.1 0
ES‐6 32 0.6 0.65 0 0.6 0 0 0 0 0 0.6 0
ES‐7 8 0.3 0.29 0 0.3 0 0 0 0 0 0.3 0
ES‐8 29 0.5 0.53 0.01 0.5 0 0 0 0 0 0.5 0
ES‐9 7 0.2 0.22 0 0.2 0 0 0 0 0 0.2 0
ES‐10 15 0.6 0.62 0.62 0.6 0 0 0 0 0 0.6 0
ES‐11 3 0.2 0.16 0.16 0.2 0 0 0 0 0 0.2 0
EUREKA BAY 937 1270 1430 12 9.4 2.6 0 1.2 5.8 1 0.7 1.3 3.1 7.6
ELK RIVER SLOUGH 1214 1334 1426 11.6 4.7 7 2.9 0.6 0.2 0.2 0.6 0.7 9.9 0.8
ERS‐1 371 1.5 0.84 0.45 0.8 0 0 0 0 0 1.3 0
ERS‐2 40 0.8 0.77 0.02 0.8 0 0 0 0 0 0.8 0
ERS‐3 194 0.4 0.42 0 0.4 0 0 0 0 0 0.4 0
SOUTH BAY 2412 2610 2730 22.7 15.3 7.4 7.6 1.4 2.3 2.6 0.7 3.2 12.3 7.2
SB‐1 1583 5.9 5.89 0 5.8 0 4 0 0 0 1.8 4





 Area: inundation footprint (acres) for 1.0, 1.5, and 2.0 meters of sea level rise. 
 Shoreline length (miles). 
 Salt marsh:  presence (miles). 
 Elevation:  shoreline length (miles) less than 9.74 feet in elevation [mean monthly 
maximum water (MMMW, 7.74 feet) plus 2.0 feet of sea level rise] and shoreline 
length between 9.74 and 10.74 feet (MMMW plus 3.0 feet of sea level rise). 
 Vulnerability rating: shoreline vulnerability rating for sections of shoreline (miles). 
 Tide gates:  number of tide gates. 
 
HYDROLOGIC AREA SHORELINE SALT          ELEVATION VULNERABILITY RATING TIDE
UNIT 1.0 meter 1.5 meters 2.0 meters LENGTH MARSH <9.7 FT <10.7 FT HIGH MOD LOW GATES
MAD RIVER SLOUGH 2463 2788 3058 13.7 7.4 2.62 3.23 7.7 4.5 1.4 9
MRS‐1 911 4.6 2.1 0.85 1.36 1.86 2.17 0.6 7
MRS‐2 349 2.1 1 0.79 0.51 1.34 0.7 0.04
MRS‐3 72 1.1 0.1 0.12 0.23 0.25 0.66 0.23 2
MRS‐4 484 2.1 1.7 1.13 0.97 1.82 0.33 0
ARCATA BAY 2501 2675 2808 17.2 10.2 3.21 4.37 8.6 6 3.9 21
AB‐1 726 2.6 0.3 0.01 0.43 0.01 1.33 1.29 5
AB‐2 383 0.4 0.3 0.18 0.12 0.28 0.06 0.03 2
AB‐3 139 0.4 5
AB‐4 79.3 0.4 1
EUREKA SLOUGH 2640 2746 2827 25.3 14.4 4.42 7.24 14.3 7 2 19
ES‐1 775 3.1 1.7 0.29 0.63 1.08 1.32 0.69 7
ES‐1a 75 1.1 0.2 0.01 0.1 0.08 0.15 0.85
ES‐2 799 4.3 2.5 0.68 1.67 2.37 1.7 0.2 6
ES‐3 174 1.7 0.8 0.32 0.75 1.11 0.47 0.17 2
ES‐4 71 0.1 0.1 0.04 0.02 0.06 0.07 0.01
ES‐5 77 1.1 0.8 0 0.11 0.1 0.7 0.27
ES‐6 32 0.6 0.5 0.08 0.24 0.32 0.29 0.03
ES‐7 8 0.3 0.2 0.11 0.14 0.25 0.03 0
ES‐8 29 0.5 0.1 0.03 0.21 0.24 0.3 0.01 2
ES‐9 7 0.2 0 0.11 0.1 0.21 0.01 0.01 2
ES‐10 15 0.6 0 0.07 0.16 0.23 0.39 0
ES‐11 3 0.2 0 0.03 0.06 0.08 0.08 0
EUREKA BAY 937 1270 1430 12 1.5 2.13 2.91 4.8 4.1 3.1 9
ELK RIVER SLOUGH 1214 1334 1426 11.6 6 2.61 0.67 8.8 1.1 1.7 11
ERS‐1 371 1.5 0.8 0.87 0.25 0.68 0.15 0.01 5
ERS‐2 40 0.8 0.4 0.73 0.06 0.76 0 0
ERS‐3 194 0.4 0.4 0.38 0.05 0.44 0 0 3
SOUTH BAY 2412 2610 2730 22.7 9 5.89 5 15.3 5.6 1.9 12
SB‐1 1583 5.9 1.9 2.69 2.53 3.86 1.99 0.04 11
TOTAL 12167 13423 14279 102.5 48.5 20.88 23.42 59.5 28.3 14 81
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The following (36) hydrologic unit/sub-unit figures depict shoreline attributes and 










































































































The following table quantifies hydrologic unit/sub-unit areas, inundation footprints, land 




 Area: inundation footprint (acres) for 1.0, 1.5, and 2.0 meters of sea level rise. 
 Land use: land use (acres) that would be tidally inundated by 2.0 meters of sea 
level rise: AE - agricultural, C - commercial, M - industrial, NR - natural resource, 
P - public facility, and R - residential. 
 Local Coastal Program:  areas (acres) within HBAP (Humboldt Bay Area Plan, 
Humboldt County), COE (City of Eureka), and COA (City of Arcata) LCPs that 
would be tidally inundated by 2.0 meters of sea level rise.  
 Coastal Commission:  Coastal Commission retained jurisdiction area (acres) that 
would be tidally inundated by 2.0 meters of sea level rise and percentage of the 
LCPs the retained jurisdiction represents.  
HYDROLOGIC AREA   LAND USE       COASTAL COMMISSION
UNIT 1.0 meter 1.5 meters 2.0 meters AE C M NR P R HBAP COE COA RETAINED LCP PERCENTAGE
MAD RIVER SLOUGH 2463 2788 3058 2751 0 19 672 0 1 3444 0 0 2212 64%
MRS‐1 911 891 20 911 0 0 805 88%
MRS‐2 349 339 11 0 0 350 0 0 307 88%
MRS‐3 72 68 4 72 0 0 61 84%
MRS‐4 484 389 95 484 0 0 411 85%
ARCATA BAY 2501 2675 2808 1599 27 30 149 28 54 1480 46 1241 2423 88%
AB‐1 726 734 0 718 0 8 718 99%
AB‐2 383 371 0 0 383 382 100%
AB‐3 139 133 3 6 0 134 138 99%
AB‐4 79.3 59 0 20 1 0 79 0 0 75 94%
EUREKA SLOUGH 2640 2746 2827 1640 5 86 172 0 195 2051 900 0 2838 96%
ES‐1 775 185 1 2 7 213 564 0 31 4%
ES‐1a 75 0 75 0 73 0 0 73 100%
ES‐2 799 785 10 3 793 4 0 796 100%
ES‐3 174 157 12 4 174 0 0 170 98%
ES‐4 71 0 71 65 0 0 62 95%
ES‐5 77 61 9 8 78 0 0 76 98%
ES‐6 32 31 1 32 0 0 28 88%
ES‐7 8 8 8 0 0 8 100%
ES‐8 29 28 0 1 30 0 0 30 100%
ES‐9 7 7 0 8 0 0 8 100%
ES‐10 15 15 0 16 0 0 12 74%
ES‐11 3 3 3 0 0 3 101%
EUREKA BAY 937 1270 1430 0 2 375 66 225 45 686 572 0 702 56%
ELK RIVER SLOUGH 1214 1334 1426 762 2 0 63 45 71 730 477 0 480 40%
ERS‐1 371 370 1 305 0 0 0 0%
ERS‐2 40 39 39 0 0 0 0%
ERS‐3 194 113 26 121 8 0 0 0%
SOUTH BAY 2412 2610 2730 1880 32 429 602 52 73 2593 0 0 2114 82%
SB‐1 1583 1576 5 2 1 1341 0 0 1324 99%




The following (12) figures depict areas inundated by land use, LCP jurisdiction, and 


































The following table quantifies hydrologic unit/sub-unit areas, inundation footprints, Wiyot 
cultural sites, wildlife refuge areas and contaminated sites that could be affected by 2.0 




HYDROLOGIC AREA CULTURAL WILDLIFE CONTAMINATED
UNIT 1.0 meter 1.5 meters 2.0 meters SITES REFUGES SITES
MAD RIVER SLOUGH 2463 2788 3058 7 115 2
MRS‐1 911 0 0 0
MRS‐2 349 2 5 0
MRS‐3 72 2 0 0
MRS‐4 484 0 0 1
ARCATA BAY 2501 2675 2808 17 795 7
AB‐1 726 1 333 0
AB‐2 383 2 0 1
AB‐3 139 0 0 0
AB‐4 79.3 1 0 0
EUREKA SLOUGH 2640 2746 2827 15 550 18
ES‐1 775 4 443 14
ES‐1a 75 0 0 0
ES‐2 799 1 0 0
ES‐3 174 1 0 1
ES‐4 71 0 0 0
ES‐5 77 3 0 0
ES‐6 32 0 0 0
ES‐7 8 0 0 0
ES‐8 29 0 0 0
ES‐9 7 0 0 0
ES‐10 15 0 0 0
ES‐11 3 0 0 0
EUREKA BAY 937 1270 1430 17 81 49
ELK RIVER SLOUGH 1214 1334 1426 4 100 6
ERS‐1 371 0 79 0
ERS‐2 40 0 0 0
ERS‐3 194 0 0 0
SOUTH BAY 2412 2610 2730 23 2888 10
SB‐1 1583 12 1309 0
TOTAL 12167 13423 14279 83 4528 92
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 Area: inundation footprint (acres) for 1.0, 1.5, and 2.0 meters of sea level rise. 
 Cultural Sites:  number of Wiyot cultural sites that would be tidally inundated by 
2.0 meters of sea level rise. 
 Wildlife Refuges:  wildlife refuges (acres) that would be tidally inundated by 2.0 
meters of sea level rise.  
 Contaminated sites:  number of contaminated sites that would be tidally 
inundated by 2.0 meters of sea level rise. 
 
The following (6) hydrologic unit/sub-unit figures depict wildlife refuge areas and 
contaminated sites vulnerable to tidal inundation. Wiyot cultural site locations are not 





















The following table quantifies hydrologic unit/sub-unit areas, inundation footprints and 




 Area: inundation footprint (acres) for 1.0, 1.5, and 2.0 meters of sea level rise. 
 Municipal Water: length of municipal water lines (miles)   
 Wastewater: length of public wastewater lines (miles) 
 Gas Lines: length of PG&E gas lines (miles) 
HYDROLOGIC AREA WATER SEWER GAS
UNIT 1.0 meter 1.5 meters 2.0 meters LINES LINES LINES LINES TOWERS POLES





ARCATA BAY 2501 2675 2808 21.5 10.7 4.02 11.9 24 85
AB‐1 726 1.95 10 0
AB‐2 383 5.2 0.34 3.47 4 38
AB‐3 139 2.7 0.82 1.53 22
AB‐4 79.3 1.8 0.47 10
EUREKA SLOUGH 2640 2746 2827 20.3 3.5 7.71 4.66 0 43
ES‐1 775 1 0.9 2.85 30
ES‐1a 75
ES‐2 799 3 1.51 1.97
ES‐3 174 1.6 0.72
ES‐4 71 1.3 0.18 0.67 6
ES‐5 77 0.03
ES‐6 32 0.1 0.07
ES‐7 8
ES‐8 29 0.21
ES‐9 7 0.1 0.04
ES‐10 15 0.05
ES‐11 3 0.13
EUREKA BAY 937 1270 1430 15 14.2 0.59 1.02 0 0
ELK RIVER SLOUGH 1214 1334 1426 3.11 4.7 7.7 5.2 4 35
ERS‐1 371 1.1 1.87 2.11 2 22
ERS‐2 40 0.2 0.46
ERS‐3 194 0.2 0.87 2.44 1.05
SOUTH BAY 2412 2610 2730 11.8 5.8 4.05 2.68 3 31
SB‐1 1583 0.3 1.44




 Electrical Transmission:  length of power lines (miles), number of transmission 
towers, and number of transmission poles 






















The following table quantifies hydrologic unit/sub-unit areas, inundation footprints and 






HYDROLOGIC AREA       TRANSPORTATION BULK BOAT
UNIT 1.0 meter 1.5 meters 2.0 meters Local State Air Rail CARGO LAUNCH




MRS‐4 484 1.0 1.93 1.91





EUREKA SLOUGH 2640 2746 2827 11 4.1 1 3.56 0 1
ES‐1 775 3.4 1.28 1











EUREKA BAY 937 1270 1430 21.3 1.7 1 7.45 6 6




SOUTH BAY 2412 2610 2730 13.8 3.05 0 6.43 1 3
SB‐1 1583 1.3 1 2.05 1
TOTAL 12167 13423 14279 71.9 18.03 2 28.07 7 11
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 Area: inundation footprint (acres) for 1.0, 1.5, and 2.0 meters of sea level rise. 
 Transportation: length (miles) of state roadway, number of airports, and length 
(miles) of rail 
 Cargo: number of cargo docks 
 Boat Launch: number of public boat launches 
The following (6) hydrologic unit/sub-unit figures depict and utility assets vulnerable to 
tidal inundation.  
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